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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
device in which the flatness of a trench is increased by 
a method wherein the distance between adjacent 
protruding parts partitioned and formed by dummy 
patterns is set at a value in a specific range and the 
ratio of the average area of required element regions to 
the area of a fundamental unit is set at a value in a 
specific range. 

SOLUTION: Dummy patterns 27 as groove or hole array 
patterns are formed in a region outside an element 
region and in a region excluding a trench pattern 21. 
Protruding parts which are partitoned and formed by the 
dummy patterns 27 exist so as to be repeated with 
regularity. In addition, the distance between the adjacent 
protruding parts is set at 10jim or lower, and the ratio of 
the average area of required element regions to the area 
of a fundamental unit is set at 0.5 or higher and 2 or 
lower. The trench pattern and the dummy patterns are 
buried with an insulating film. Thereby, the dependence 
of a pattern on the flatness of a trench can be reduced. 
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CPS] CMP&*U<tt^>y5^^ 

il LCD^CE^lJy S * — >T- * -5 V I — / ^ — > 2 7 £ IS 
W\ CCD^*— ys*— >2 7£«fcoTa£B* s — filter 
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[»*«5] jt5f3^ws*->#^E£*tTl>Sfi 
^©n-^x^iip-^iJl/i:©*^^ V^Jlfrffi 

&m 1 £^ b 4©^TrtvA>k:f3«©^#SB. 

<fc t> &i|I©&v^i|g#iJf££;ft58i3fc« l &vn b 5©^ 
r*v*»ici3ii©#jg<fcg>B. 

c m&m 7 ] mii3«fei^M«iv mmmx & z> mim 1 & 

L 6 CD v>rix* i tf3«cD^^B« 

hu>9^*->£. B£tz&K<DmWi*->x&2> 
^ ^ —n* -> £ ©'J>£ < £ •& 2 o©/t* — y £ ^m\z 

>*> J:IFhoI3^ ^ -> £ |§]l$ {C^fig-r 5 31 v 9- > 

MWSi£{cTB5i3«Sii:JS^5F« • ¥S^b-f-2>SfSx|i 
i:, SuI3^?|g^^^§^t-S^^figx@i:<£(iS 

huI3^ ^ 9 - > Bu 8ul3^?^W^©^T* & o 
*omiI3M/>^^^->$[^^fc^{c^$*x 
£*>©T*;&!K Hu83^-^*->li, Bt<5^-/t*- 

sb-e^s-rs^^t, mm-rza&mcDS&mit, 1 so 



0,umjy.TT-$>-3-^ froffig©ffS^3W@©¥i9©!&» 

BliI3agp©^^3^sb©a*#^^^cD®i»^:cDitAs^ 

0 . 5W±2WTi:«:S4.fflT-feSC:i:<£il^ci:-rSi|i 
«#3SB©S!3i2;?£o 

hV->9^*->£. M$.fzlift.<DmWi*->T-hZ 
)\$— y£(T>ii>ti.< £b 2-o<b)\$— >%mftiz 

>BJ&3M£, Hua3^*^<*->&v;^£LT 
'fi-^Vi'C.toT, 4>&< i:t»luf3h — 
> & J: xm !3y S. ^ - > £ |h]«fH ffM-T S 9 7- > 

H5f3^^-^^->{i, HuI3^^1^©ffl^T-feo 
T> ^OHug3M^>^^-y&I^V>fe^fc^JgS?tt 
^*>©T-a&>), B5f3y?->'^->{± > 

Buf3ag|5©^!5^b©S*:*fit©®»fc©Jt^ 
0 . 5JW±2ti.Ti:^St>©T-*5c:i:*i|#aai:-rs^ 

m&m 1 0 ] m$zmm<Dm?®.m±. mtmmom 
TmmcD^mT-mt&X'jbzm&m. 8 * tz& 9 13«©*# 

[|»*^ 11] ttlBffi9<Z>S?1IU*&' 
©iSV CD^mmT fc S at*« 8 * fc{± 9 13«©# 

immmi 2] Bui3^^^^^->^xig©Hfii3v 

^^,^_ >tt> S5f3^*-^^— IsifiBf&Zti&ftM 
>-^— >&Pl^{c^fi£^-5fe«)©*)©T-fe»)> Suffix » 

Suf3M^>^/'^— >, tlJI3^?— >*5J:Vb5I3 
^x;^ifflM,>f;^->S |i]B# t: JBfigt- 5 4) © T- 

fe-5»^8!&v^b 1 1 ©^m*>£g3«j©¥2gfl^e 

©^it^So 

3] i5S3v^^/^->Bj5fcrS©H(Fl3v 

B#^j5e-rst©T*fet), 

flu§3IBi^Tffl M^>^/^->&a?a^-B-feBU§3^M 
±lCs Sia^TfflM^>^^->©*i<tt)4)3Kv>4i© 
iE»ftJBJ5Rrsi!l«a«xSftfl>it*ill««8 3a:VvU 1 
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2 © V%rn*tHB«0*4W«SB©«ifi*a- 

S©g!!;ig#i£. 
[0 0 0 1] 

[0 0 0 2] 10 

[0 0 0 3] Z.<D&otz\-V>3-frU\Zfto 
*->©¥ffi<b#i£i:bTBu hb>^^->*sj(BJ5K 

Six K*Cif$:ffifflLTW«0<JlCiJoT¥S{b1-5fb 20 
3*ttM0Wtt (CMPiS) 
[0 0 0 4] hi\y3^y*i£C«fc.5¥fiYbfc£, 

f4T> CMP&£ti^T¥S£©^*->&#£* J glS 
T-ifefK C©fe», CMPStt, «fi^K©^¥a<b« 

[0 0 0 5] feTF, CMPffi£fl§V>fet£3l?0!|{CO^Tv 
El Gteg^TWiWrZ. 

[0 0 0 6] 9fT. 016 (a) tc^£;h.S «fc-5tc> S 

[0 0 0 7] ifcfcr, 016 (b) {C5*<*;ftS«fc-5fc:> h 
U>5^*->2 lttttMfebTRfb&JKJK^ 3£it 

[0 0 0 8] 016 (c) {C^$tlS<taC> 

fb^SHMMsAWTOS^y h*6 1 Sfflv^cCMPgi: <fc 

DaKbS3RMi2 3 swears, dosff^ttx ->»j3>a 

fix 016 (d) Cct3*ISKJHU:&S« 40 
[0 0 0 9] ftt, 016 (e) t^5J;3^ M 

3 2ft^6«:S h7>i?^^i:Ei^4 1 
©T*fc3. 

[0010] 

[^W^SPftb^-Sfc^-SSS®] bfrb&#&, £©£ 
5&%XfflreH:* 016 (c) izmZtiZXolz, bu 
2 l©M#i£i>«*lci& H^bSSRK^H 
©IMgBtc fcfflg^ b* 6 1 btt"tt C 



SflStitb*l\ Wg^fc016 (d) tc^£ft£J; 

[0 0 11] £©£■?£, CMP0Wffc«JgH#J&j&S 

[0 0 12] cnc^bt, WRW3-2 7 8 5 3 3^ 

jgfflbfc01 7fc*S*i*1IMto*#*.&ixS. 0 
17fc45WC, 0 1 6 CStJfc-rsWa-Ctk I§l-©#i8 

[0 0 13] d©01 7©5W*ttx rS«M^3 3m 

ki#H f«* 4 f 'l/ >f 2 5fcBfS-r*t>© 

T-feSo IH, H/>f2 5©itt, EM4 1CDMJ: 

san4 1 ti/i;3>ssi 1 

. C <fc D s IB** 4 It->'J3 1 1 H©§S£{gjj£-r 

5 £f# 5 i £ WT- f& 5 ©T* £ 5 . 
[0014] d©0 1 7 iC^^n-S^^JT-ti^ M^- > 
— >©ta* J irc*)lfl]U.T-a&tDT> 016©tfefe#| 
©«fc 5 iCj£V>*I£&o h ^ >{±#a b& < 

CMPWJg©|5g£, M^M*M©Gag|5©W«S 

[0 0 15] U*>bfc#£, CMP^CCtS^Sfbfe^ 

#ft<fc£fc«>f^ HI 7©fl6*«TfHU aSB©*iS* 

[0 0 16] *mfo^Xi?(D-£Hi:-mifi&&Vtt. 
V^«-&^CH:> *S¥«^g©»fiS#!ii(±0 1 8 (a) 

znzjioizte*). sa^4 i iiatgi 1 fs©gsttg/h 

ii^S^ EIR(Z)flftMfbK:#v\ 018 (b) iz^ti 
- > 2 5 As^ft L«c < & Sffil-^Asti^: b^ ^fi^if^-r 

ii»*©ia±ttHjrc»«fc»Tj*!K o .4 

>um©iDX^-iSt*f b> iDX-ta© 30~50%{C4»S 

[0017] *#6B^(i, ±i&CD&ffi$}MmiZ&frX&£ 
tltzt)(DX'&^X, CMP?£feSV^tt^^5 L /^>>^^t 
M/ >f OTIttSI»T U V ^ 5 7 ^ -iac* 

ttzm&mm<Df&mzmm-t?>zb.*3z-tzZEmii[s, 
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CO 0 1 8] 

vmi&ztu m^^-^-y^^xmmw^ntz 
mm-rzihsimo&miz, ioum&.rx^x, *>o 

[0019] *seB©*#f*gBfcJ;4 v i.«U SR^ifim 
m$ ftTfiSP 1" £ <fc -5 tlX V> 5 © 

[0 0 2 0] 

[^B^o^Sficoff^] mm*M 1 83«©#2e0Jli> M/> 

- > t- ^n^n^-si £ n tzmKom* mm £ 
&*ti*tiMmzti2>*mi*mmt&^x, mmm^m 

m*H-<Dmt&X- & ^ T . §3 b U > 3^ * - > £ Bfc 

v>fe«^t, m^tzH:^(omi]/^->X'ib^^K-^ 

»3^L©»#i|i{4©E»fc©lt#, 0.5W±2WTT- 
fu§3b W^tV<*->43J;VbuI3^w^-> 

>V>^©¥fi14£ii5«>Sc:£:#-e^ cntcioT, 
[0 0 2 1] «*J«2feSV>{i3i3«©*^tt > ffig 

ft*), bV>?-<D¥tB&&-mWiS!>2>ZttfiX-gZ. 
[0 0 2 2] W#JS4!e©©#$8BJ!tt, 



[0 0 2 3] m #m 5 f3fc©#$PJJB;, Hul3^ = 
— >* ! M$nt u &ffl&?}<D n - r> x ;i/ p - ^ x;i/ 

Mmm&x-mmznzmmtistzbvx&t), ^nct 

10 [0 0 2 4] §S#JS6f3«©#$8BJi{^ «Bjr§w^ 

mm<D®mm*;*8j*z£itfix-&z. 

[0 0 2 5] IS^il 7 §3«©#38BJ§fci N fMBttfUKS* 
»SKi:bfc*)©ffe»), * U U 3 >3¥©il 

mmkzmzziitfix-zzo 
[0 0 2 6] mxm 8 mm<D*ftw<D*mtm.w.(DWk)k 

Ztz&<D^77^* — >%]fr&?%^77S<i<>? — 
Vmif3y ^ — /t ^ - > S lil^^JSE^- S ^. >^ 5^ > yx§ 

VkKxm&mm&mm - wmit-)- zmm^mii. mm 

trK-/i?->i*s m&m?tmM><Dtmxib^x, 
fr^mmb\s>^'i*—>*m->TzffimizMj$,£tiz : b 
<Dx-$>*), mm^A-^->^ mrx-K9—>K 
£^xm.mBf&2nzam#, mm*m*2m*)M.v 

mblTt-S^t, * 1 omS©^?^©¥*9©H*i:> 

m$z&®om*)M\s<D&*mtiL<Dmm£(Dttifi, o . 5 

40 W±2tlT^^54.©T-fe?)s ZtliZ&iX, CMPffi 
£<fc3 ^^>5 1 •© 5 Pa^4*Kto5c:i:* s ■t-$^ Uv^5 

[0 0 2 7] RSg 9 f3«©*»W©^3K*«e©SS3i 

»*fctt^©iE?iJ/^->-r-fe5y^- 
5 » © v 7. >; f \* - > % fcf& -f S v 7, Z / - > BfiK 

igt, mi^^^—y^7.v\z\yXY^"i^-v 
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m ta^jK t m&w s< b*r t * ^ * » * "t z * * 

^©S^got, *T3j|ijf3bl'>^*->£B§^*: 

mow-QcDmmt, subbc^©^^©*^^® 

Ciot, i^^n^ >?•©¥«<£&« 
[0 02 8] m&K lOiftttll f3©©*$gHJf©i£ig 

^*->Cjs&b;fc*ffli:ft!K CMPJS**vM4iv 
[0 0 2 9] mtfl 1 2IBtt©*^ra®4^»<tiSB<Z>» 
-^x;i/fcp->>x;i/i:©^a.;^ilffl M^>3^*— 

>4I^B#tC^1-^fe»©%)©-??ife»3> HUfB^f^>^ 
ni^tt, K5*i»*>$rfcJ:oT, 'J>ft< fc&mi§3h 
V>*vt*-X *nB* , *--^*--># J: OTJMB 
fl-Slffl M^>^l^->*l^]B#{cjgfiS-ri.4)©-Cfe 6-, 

^©#tt#|Rl±^-S 0 

[0 03 0] StsfcJI 1 3§3«©*^©*^<*^M©S{ 
it#t£fcfc, b5§3v^^^^— >JBfigxH©Huf3v^i'yt 

iSi^Tffl M/ >^|5]B#(c:^-r5fcto©t)© 

t>. Suffix v 5=- > ^iSfcJu 
o-C, 'J>ft< k*«BM/>f^*-i', 1513^-^ 

>*J«tt5H5I3ffi^Tffl M/ >^*-> ftBlNft^ 
fTf 5fc©T-fc!K S9IBBM»Tfflbl'>^^->*« 

3*>©T-fc!)> utitiot, SE^li:aifiK©^S&<g 

£ J: 3IB*gi:*«fa©£Sit;*;£iS5 <* 3ttftl5 0 
[0 03 1] s»^JI 1 4f3«©*^W©¥«fl^a©« 



[0 0 3 2] felT, HiSK:J:or*»ifl©*aiOJB»t: 

[0033] (mm<DBm i ) a i «, #$pj3©-o© 

f^©BJ8£&£>¥##igB£±;£A»£jlfc¥®E!-t*;& 

[0 0 3 4] C©^SE©^®T-{i. y-hm@3 2i5«t 
tfV-X- KW >$W£3 2ipf>JKfiK$ixTVN5^^ 
*fcbT©ffitt««3 3^«ttfctt:, 1, JR^? 

«-«tffl©bU>^^->2 1, KIHTffl©M/>^ 
*->25, n-'i7i;i/3 4i:p-'i7 J i;i/3 5£#8t?-3 
<5^)\'ftM.m<D M/>f^^-> 2 6, ig©^^* — 

viM&^fc^jasiifc^ 2 i&mmzti 

T*5»K -Chfe©^*— >tt, Rfb£*0l 2 2 

20 [0 0 3 5] ?£tt«W£3 3<DmmU<D bls>m*—Zf- 
2 1«u ««HI^3 3£U >^t*{CIfc$HtrJ:?K-« 

-t"3 *)©-?&*>> •£©£«>> uOhV>?;^->2 1 

ft*, au83ft>MU;iu ^NM^/W^OlKft-^W 
Hu *##SS!^n**ISH*K<fcS&;££ti<3©«:S-5 

$T-t)ftV\. 

[0 0 3 6]-*, CMPi£t;:j;£?3Flg-ejS 
ao ftT#S#^£bft^|5g|i^^;*ft?>o tKtthu 

UT*»«6Si«!«±H«ftv^B-e«^**v*-. i©*^: 
*x Wg»©*MSft£lCcfco-r£fc£;ri: 

^±S^$T•'feftV^. 

[0 0 3 7) y^-;^->2 7li, '#10112 

v >? i£C <t 5 hV > ?-©¥S'fb©>' ^ - V^-ffi^ ffia 
■T5fe«)©*©-e*>)> Rff5©¥teB*afeD©/^- 
40 >©B«®K£ISH-j£tc-f-3;fc#>£ N 1-ftfc*,, a«5 
©^*J-fl|Cft5«tat:-r5fe»{c, d©^Jfi©B® 
Xit, ^IiJiEb<iE?'J^4 v Lfc1fr?tt{cftoT*?J, 
fc, ^5-y^->2 7iZ£-oX%ffite&Ztiizamx 
»SA«f^->3 6tt, B¥S-T5A«/^->3 6i: 
©H©gg|g^ CMPiSUtt * W*TJffl*iT*« 
bftVAg§Slffe?> 1 O^mfeTFi^ftT^a. 
[0 0 3 8] CMP&£<fcS¥iS{bfiEffi 

{c*v^'rtt; sa©£ia5&«fiKbTv^®*A J ^v>aif 
?5f^js* j j£< ft*. &ffi<Da&*mm\sX^zmmifi 
so ^sv^>'^->^^if^Jfe^^s■r5B§F^A J ^<fts^«)K:, 



(6) 



1 8 115 9 



t>ti 5 C £ tc& 5 . 
[0 0 3 9] *(Dtz®, *^{C*J(t5 

[0 0 4 0] kiitf, Dyyi'LSIfll p]— 
7-rt©^ai#:^(D^;§$tt, -5£-t-fct&<U *fcSBJU 
fc-ort-fc^fetotc, J|iffi®«iifcf)©;1*->W»& 
££-5£iC#0©fcJ:ffl3re&&. *CT*> V-^- KU 
^>^©— o^fef?©¥i9©®«£:> ^5— >^*— > 

©*s b>B b©***ffi-es& sA«t> t^— >©— ?<Dmm 

[0 0 4 1] -#T-CMP?££:fcM*S±t3©,J:5&¥tB 
&©;■<*->«<?£&&, CMPOSfSm 0!l;?.fcE> BE 
*N IHESt /i9KttJt, Wlgfcf©«iS&ifC«koT^ 
fc>3©T% V— ^ • FW >$l*8— o^fc!)©^©® 
» i: ^ ^ - ;t * - > t <fc t) E BJ&fiB $ ft & ^ - > 
©— o©®«k©ifc^KS£#fc#5Ck*ngfgT-& 
5. ^{cii, ±sB®«©it*J±, 0.5W±2tlTT 

[0042] ?i3it>%, *^T-«> m=fw$fl>*mm 

®«k©tb^£ N 0.5tl±2WTi:1-S*)©T-S»). 

z<Dmm<DMm-e&. v-*- fkvpm 2©^ 
©®«i:s*tM*-> 3 6 ©— cxDmmtvitm*. 

0.5W±2WTfc-rfti£.fcv\, 

[0 0 4 3] &:fc\ ±5R?««©^a«HCf^itT, « 

[0 0 4 4] *W*fr**U--lC*^-tfck ^t'J 

— b ;i>gB#*a£f£?- » 7V3 t-# t> * W® m < & * 

[0 0 4 5] £<0gafi©j&J»THU >U>5^*->2 
6©?S£{c.t!5, n-£x;i/3 4£p-9x;i/3 5£& 
m^t^gil-S^©^^?), n-^i;i/3 4J:p-') 
x;i,3 5©l|^!)H/>f^->2 6©4@tt N »>x;i/ 

V>o fi*ffitt, CMP?£K£S5fflgT-lSftT#!) 



10 

*->±fCflM£ft£ffiifia#, ifflftT#$#$8£LT*» 
^^±H®fcV\l5BT-ftj££ftS. c©**tttt, 
CMP8fc:#H-3»M*fls ^ 
f K»Kx 5ffJg»©«M&£CJ;oT£fc>Sd,>:fcfcS? 

[0 0 4 6] EIR 4 lT0M/>^^->2 5J£, SB 

';n>S«i:©«&if£hLT£Stg-rSo M/ 
io >^*->2 5©1$8ti:bT> 03 (a) ©*«^ 
ffi©«j§»r®0tc^-rJ:^C ES&><*->4 1 i: M/ 
>^>**— > 2 5 i:©v^^©-&Hi-rn> BH!S4 1 
U:3>«tgH©:fr-^-5y:7ga£#J&L-^ M/> 
^->2 5(OittB«4 l©ig«fc»)i£<&oTlv 

[0 0 4 7] mWi*->4 1 i: hV>^*->2 5 

3tLL©*I*J$-3Tv , >ft«<fcV'>. 

> 2 5 ©*§«:, { craiM) + («^-s-M-rtia© 2 

ao fg) } fel±-e&ft»i, 14©i^{:^tWMl-C 
*n E«4 1i:J/'j3 >St£ 1 1 - fctt'fc 

t <fc o T^fc * d t tt S -5 * H i> 

[oo4 8]ft*\ ir©||Js©^^-*}v^T^i^^>^ 
^^->^©a»ii^JK^<b^K*fflv>TV>s* s , 

^b^JS©«fca^ffe©^:IS^&fflV^T^,«fcV^ l , 

CVDK<blSi:««SfbJS©«t-5CS*^>fclRS«Ji^b 

[0049] &±coj:ttmm*m+ 

so *©«ko55:#ffl^*4*1-5. 

[0 0 5 0] ~rtjit>%, MCMtf-tii^ot;^ 

- >®*^ft*s-^ £ fc S J; 3 'feMBiJtt**^- S <T i - 

#tt<&<sisu ntb&wzm^x^zmbmmm2 2© 

[0 0 5 1] CMPi£Kttfc>t> U^Xh-xy^A 

^^^*ctr© v&mz m v ^ fe^a^bt! 

^att©^^->«<#tt®M(3J;?)^ hu>^-©s6±¥ 

[0 0 5 2] n--i7x;i/fcp--j7oi;i/©^{c 
>U>^-/'^^ — V2 6 i^^^^S -5^J5S;ld «t d ^ n 

- -i7 x^k p - * *^n#«»wc5S£fc:fl*34 v u ^ 

[0 0 5 3] SSST©M^>5 L ^^->2 5«i, 

so ^^^(D^f ti, ESh>> 'J n >I«HOt- 
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